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INTRODUCTION: Laparoscopic sleeve gastrectomy has been accepted as a standalone effective bariatric
procedure. With the increase in the number of cases done worldwide, we are witnessing the emergence
of new unexpected complications.
PRESENTATION: A seemingly straight forward sleeve gastrectomy was complicated by acute post-
operative vomiting which was diagnosed as an acute intra thoracic migration of part of the new sleeve.
Surgical repair was done, with reduction and ﬁxation of the stomach. Patient was subsequently relieved
of his symptoms and discharged.
DISCUSSION:This is a rare complicationof a relativelywell studiedoperation. Facedwith severepost oper-
ative repeated vomiting, clinical suspicion and correct use of all para-clinical tools should help delineate
the cause.
CONCLUSION: We report this case hoping to expand the existing literature on the topic and to highlight
the potential role of gastrophrenic membrane dissection in the occurrence of such complication.
© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
In many parts of the world vertical sleeve gastrectomy has
become the most commonly performed operation in the treatment
ofmorbid obesity, it surpassed gastric bypass in 2013 inmany areas
of the world [1].
As the number of sleeves performed yearly increased and as the
experience grew so did new complications and new dilemmas in
managing them.
Early postoperative sleeve gastrectomy complications are well
described in the literature; they include staple line leaks, bleed-
ing, infection and abscess formation, trocar site hernia, intestinal
occlusion [2–4].
We describe the case of an acute postoperative sleeved
herniation through the esophageal hiatus and its subsequent man-
agement.
2. Presentation of case
A 23 year old male patient suffering from morbid obesity
body mass index BMI=39 presented to our international center of
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excellence in bariatric andmetabolic surgery. Bariatric surgerywas
discussedwithhimanda choice of laparoscopic sleeve gastrectomy
was reached.
A detailed history was taken from the patient, revealing no sig-
niﬁcant comorbidities, no gastro-esophageal reﬂux disease (GERD)
nor any atypical reﬂux symptoms. Patient has no past surgical
history, he has a family history of obesity, diabetes mellitus and
hypertension.
He has been progressively suffering from an increase of his
weight with many failed dietary regimens, at the time of our inter-
rogation he admits to a distorted self image, poor social integration
as well as a signiﬁcant limitation of his physical activity and a fear
of aggravation of his condition in the future.
His preoperative workup including a general preoperative labo-
ratory examswas completely normal. Heunderwent a laparoscopic
sleeve gastrectomy, our standard technique involves the use of 3
trocars and proceeding with the usual dissection until complete
visualization of the left Crus, with complete liberation and expo-
sure of the posterior fundus which is sleeved with the last staplers.
At the time of the operation no hiatal hernia was noted nor any
hiatal defect, we calibrate our stapling over a 36 French orogas-
tric tube starting at almost 2 cm from the pylorus. No perioperative
leak test is done, no drainage was left in place, patient is kept nil
per mouth on the day of the operation and was given the usual
postoperative anti-emetics and painkillers.
Patient had 2 episodes of post-operative non-bloody vomiting
consistingmainlyofgastric secretions, treatedconservativelywhile
http://dx.doi.org/10.1016/j.ijscr.2015.01.040
2210-2612/© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Abdominal CT scan showing possible intra-thoracic staple line (white arrow).
in the recovery rom. He felt unwell since then and vomited twice
at night moderate amounts.
On the ﬁrst post-operative day he was noxious and vomited
roughly 100ml every couple of hours and it was clear saliva so
he was not started on the usual bariatric protocol and was kept nil
by mouth. He complained of moderate incisional pain, his vitals
signs were all within normal range. Physical examination was
unremarkable. Patient was reassured, and advised to walk until
patient’s nausea resolved. The review of the surgical video gave no
indication of narrowing or angulation to suggest obstruction and
patient reassured that the condition will resolve spontaneously.
Patient failed to improve over the next 2 days and a gastro-
grafﬁn swallow was scheduled for the next day and the limited
gastrographin study showed an obstructed sleeve at the hiatus. An
abdomino-pelvic computed tomography showed an intact staple
line, with moderate edema at the gastroesophageal junction, no
extravasationof anycontrastmaterial, anormal looking sleevewith
no rotation, and was reported as normal as some contrast passed
but the very limited lower thoracic cuts, showed a staple line pos-
sibly migrated into the thorax which were missed by the general
radiologist as shown in Fig. 1. A gastroscopy was scheduled for
the next day though up till now patient had less vomiting, just a
Fig. 2. Gastroscopy showing the catheter inside the stomach in an intrathoracic position (black arrow).
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Fig. 3. Intraoperative still image showing the herniated stomach left anterolateral to the esophagus through the crus (black arrow). (1) Anterior hiatal opening. (2) Staple
line. (3) Stomach herniating into the thorax through the anterior hiatus. (4) Liver. (5) Spleen.
constant sensation of fullness and nausea and absence of ﬂatus as
well as a dull deﬂated abdomen.
Gentle without insufﬂation gastroscopy was done on the 4th
operativeday,with an impossibility of passageof the scope through
the gastroeophageal junction, only a catheter could be passed,
delineating a mid stomach portion that is intra-thoracic (Fig. 2). A
diagnosis of acute para-esophageal intrathoracic migration of the
sleeve was the most probable at this point.
A diagnostic laparoscopy was done through the same trocar
sites. After lifting the liver to expose the gastro-esophageal junc-
tion, the mid part of the stomach had herniated left anterolateral
to the esophagus (Fig. 3) underneath the phrenoesophageal liga-
ment and the anterior portion of the left crus. With gentle traction
through a very small hiatus the stomach was reduced inside the
abdomen, visual inspection showed an edematous stomach with
good color and no compromise of the staple line.
The fundus was ﬁxed to the left crus with non absorbable
stitches to reduce the chance of recurrence. The antrum was ﬁxed
with a single stitch to the base of the falciform ligament for extra
security since no clear defect was noted and the thought was to
reduce mobility of the long sleeve (Fig. 4). Postoperatively, the
patientwas started on theusual bariatric clinical pathwaywhichhe
tolerated well and was discharged the day after. Patient was seen
Fig. 4. Intraoperative view showing the ﬁnal ﬁxation of the reduced sleeve stomach.
(1) Anterior hiatus. (2) Reduced sleeved stomach. (3) Thread ﬁxing the reduced
stomach to the left anterolateral crus. (4) Hemostatic staple line clips now visible in
the abdomen after reduction of the stomach.
several times in the clinic and he had the usual post sleeve outcome
in weight loss and progress in diet.
3. Discussion
Herniation of the gastric pouch after Roux-en-Y gastric bypass
hasbeendescribed in the literatureoccurringeightyears [5]. A liter-
ature review showed two similar case of acute intra-thoracic sleeve
migration, the ﬁrst one is reported in the form of an abstract during
the 2014 obesity week of the American society for metabolic and
bariatric surgery in Boston by Dr Steve Chang. The other one comes
from Jerusalem in a paper on the utility of routine postoperative
upper gastrointestinal studies [6]. In Dr Chang’s case, the patient,
a 60 year old female had a hiatal hernia defect which was closed
and the stomach was tacked to the omentum. In the Second case
from Jerusalem the patient had a hiatal hernia through which the
stomach incarcerated and the treatment involved a re-exploration
and placement of the patient on total parenteral nutrition suggest-
ing a more complicated postoperative course. Our patient had no
hiatal hernia defect and the repair involved like in the ﬁrst case,
reduction andﬁxation of the stomach aswell as early postoperative
discharge.
In a recent three dimensional computed tomography study
[7] intra-thoracic migration could be detected between 1 and
10 months postoperatively and in 10 of the 27 patients, with
four of these 10 patients complaining of persistent regurgitation,
no cases of acute post operative vomiting was described in this
study.
During most sleeve gastrectomies the phrenoesophageal mem-
brane is regularly dissected and the left crus is clearly visualized
allowing us to liberate the posterior funduswhich if left behind can
be a source of failure to lose weight as well as to repair a potential
big hiatus [8], the angle of His is also dissected and all of this could
potentially damage the high pressure zone of the lower esophageal
sphincter as described by Klaus [5,9,10] leading to GERD. In our
particular case, we have performed the visualisation of the esopha-
gus and angle of His and the lateral aspect of the phrenoesophageal
ligament was incised below the fat pad. We are not sure if that was
the reason for themigrationbut it couldpotentially create potential
defect for the sleeve to enter through into the thorax if appropriate
pressure was exerted over the area
Laprascopy in itself with the low number of adhesions it
induces, can lead to a reduced ﬁxation of the sleeved stomach and
potentially increase the risk of herniation [5]. Obesity increases
abdominal pressurewhich also leads to disruptionof the esophago-
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gastric junction and promote development of a preoperative hiatal
hernia [11] but this was not seen in our patient.
Intractable vomiting has been described as an etiology of diaph-
gramtic tears and paraesophageal hernia especially in pregnant
patients suffering from hyperemesis gravidarum [12]. We believe
this was the precipitating event in our patient.
According to Bauman et al. a sleeve has a 33 percent chance of
intrathoracicmigration,moreover our patient had early postopera-
tive vomiting, all these factors might explain the occurrence of this
rare complication much earlier than ever reported in the literature.
Repair of the symptomatic herniated sleeve has been well
described in the literature and is relatively straight forward as long
as the basic rules are respected [5,13].
4. Conclusion
Our case highlights the need to broaden our differential
diagnosis concerning early post laparoscopic sleeve gastrectomy
intractable vomiting to include post sleeve hiatal hernia with a
potential risk of strangulation. Emphasis should be on including
thoracic cuts in the CT scan which will diagnose the presence
of surgical staples inside the thorax. Since no hiatal hernia was
noted in our patient, a contributing role of the phrenosesophageal
membrane dissection is to be considered as a cause for disrupt-
ing the hiatal barrier allowing herniation of the sleeved stomach
in the setting of direct postoperative vomiting. Acute symp-
tomatic intrathoracic sleeve migration although rare must be
added to the list of possible complications of the sleeve gastrec-
tomy. Multidisciplinary cooperation will lead to an early diagnosis
and proper understanding of the new hiatal anatomy as well as
advanced surgical skill will render the management both safe and
effective.
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